Proline scanning mutagenesis reveals non-native fold in the molten globule state of equine beta-lactoglobulin.
The secondary structure in the molten globule state (an equilibrium analogue of a burst-phase folding intermediate) of equine beta-lactoglobulin was investigated by changes in the circular dichroic spectrum induced by a series of site-directed proline substitutions. The results challenge the structural picture obtained from previous hydrogen/deuterium exchange experiments. A stable non-native alpha-helix was found to exist in the region corresponding to the eighth strand (H strand) in the native structure, where the backbone amide protons are the most strongly protected from exchange. Therefore, the backbone topology in the folding core is significantly different from that in the native structure. This indicates that the burst-phase folding intermediate of beta-lactoglobulin is a trapped species because of misfolded backbone topology.